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p~;\ f8R PHASE II SUBSURFACE INVESTIGATION 

AT DOCGLAS AIRCRAFT COMPA~Y'S C6 FACILITY 

IN LOS ANGELES, CALIFOR~IA 

1.0 INTRODUCTION 

The purpose of this plan is to present Woodward-Clyde 

Consultants' approach to evaluating the extent of 

halogenated organic compounds and/or petroleum hydrocarbons 

(fuel oil) present in the soil and ground water at Douglas 

Aircraft Company's C6 Facility at 19503 South Normandie in 

Los Angeles. Figure 1 is a facility location map. The 

piping as soc ia ted with Tanks 19T and 2 OT was the suspected 

source of fuel oil compounds released at the facility. No 

potential source of halogenated organic compounds has been 

located in the vicinity of Tanks 19T and 20T. 

Woodward-Clyde Consultants has completed a preliminary 

investigation of the extent of fuel oil in the soil, near 

Tanks 19T and 20T. The results of the preliminary investi

gation indica ted the presence of fuel oil to at least 50 

feet be low the surface ins ide Building 41, near the 

suspected source of the leak. Boring B-1 and Well WCC-1 

installed outs ide of this building did not encounter fue 1 

oil in the soil, indicating that the lateral extent of fuel 

oil is probably confined to the building. The boring and 

well locations are shown in Figure 2. 

Ground water samples from the monitoring well (WCC-1) 

previously installed downgradient of Tanks 19T and 20T 

indicated the presence of the halogenated solvents TCE, 

1,1,1-TCA, and 1,1-DCE, as well as benzene. These subs tan-
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2.0 OBJECTIVE 

The objective of this plan is to present a ~ethod of 

evaluating the source of organic compounds in the soil anc 

ground water near Tanks l9T and 20T. 

3.0 APPROACH 

Woodward-Clyde Consultants proposes the following approach: 

o Installation of four additional 7S-foot deep we~ls 
(WCC-2 through v1CC-S). These wells, shown on Pla:e 
1, will be located as follows: 

lvell WCC-2 will be located upgradient of b-:::.tt'. 
tank cluster l9T and 20T, and tank cluster 1ST tJ 
18T. 

lvell WCC-3 will be located between tank cluster 
19T and 20T, and tank cluster 1ST to l8T, but 
downgradient from tank cluster lSI to lBT. 

Well WCC-4 will be located further downgradient 
of tank cluster 1ST to l8T. 

These wells will be developed and sampled, and the 
samples analyzed for volatile organic compou;1d s by 
EPA Method 8240. 

The direction of the ground water gradient will be 
verified using the information obtained by surveying 
in the elevation of these three new wells OvCC-2, 
WCC-3, and WCC-4), and the well originally installed 
(\"'CC-1). 
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. :::: ..... _, -~ - - ·- .. , _ _. , 
j :J ,...,. :-: ; ~- :;; ::: :_ -:, --: t o f: b o t h t an k c l u s t e r- s , an c n e a.:::- ': 'i e 
;:JCO;Jer-':y ~ine. ';·lell v:cc-s will be used to evaL.1ate 
... :-,e::.:-'.e::- ·.;olatile organic compounds are prese:1t in 
wate!:" that is leaving the site. The precise 
location of Well WCC-5 will depend on the direction 
of the local ground water gradient, as detecrined 
from wells WCC-1 through WCC-4. 

o Installation of one soil boring (B-4) inside the 
building near the suspected source of the petroleum 
hydrocarbons at tank cluster 19T and 20T, to 
evaluate whether the fuel oil has reached ground 
water at that location. This boring will not 
penetrate to ground water, which is approximately 72 
feet below ground surface. Space constraints i:1side 
Building 41 limit the size of the drill rig that can 
be used. If it is not possible to install a deep 
(65-foot) vertical boring inside the building 
because of this constraint, then up to t·.vo slant 
borings will be installed from the outside of the 
building. The first boring will be installed to 
collect soil samples at depths up to 60 feet under
the suspected source area. If the so i 1 sa;:opl e 
collected at 60 feet shows the presence of fuel oil, 
then another slant boring to a vertical depth of 65 
feet will be installed. If this boring also 
contains hydrocarbons at 65 feet, another slant 
boring will be installed to a vertical depth of 70 
feet. 

In developing the scope of this program, it was 
assumed that two slant borings will be required to 
define the vertical extent of the fuel oil in the 
soil. Samples will be collected at 5-foot intervals 
from these borings, and analyzed for petroleum 
hydrocarbons by Modified EPA Method 8015. One 
sample from each boring will be analyzed by EPA 
Method 8240 for volatile organic compounds, to 
evaluate whether halogenated organic com.pounds are 
present in the soil under Tanks 19T and 20T. 

Appendix A contains details of well construction. 

The information obtained from the work described above will 

allow an assessment to be made of potential sources of t:--.e 

organic compounds identified in the ground water near Tan~s 

19T and 20T. 
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) ::;;e: 

-- -~ I ti:e 

sec~~ed ~3ter-tight, traffic-rated well cap. 

~e __ ~c~s::~ctisn are shown in Figure A-1. 

De t a i ~ s ::: t :--. e 

following installation, the wells will be developed unt~~ 

the continuation of settleable solids present in the 

extracted water is less than 10 ppm. The bailer used fc;c 

sampling the wells will be cleaned utilizing the sa~e 

procedure used for the sampling equipment. A stainless 

steel bailer will be used to sample the wells, and will be 

dec on tami na ted prior to sampling at each well. The ·r;a te: 

samples collected will be placed in appropriate container-s 

obtained from the analytical laboratory, stored at 4°C and 

delivered to the laboratory within 24 hours of collecticr .. 

Chain-of-custody procedures will be followed. 
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2·inch, flush joint, thruded, schedule 40, 
~Mok PVC, to approximately 3-inchts 
bek)w .. OYnd wrt ace 

2·inch, flush )oint, threaded, scM®Ie -40, 
slotted PVC, to approximately 16 fNt 
aoove wtter level 
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:xot&et ·;e ~'"--.<;l "''tn QCJ(.~-9 -,~c;,.n,;m 

/ 1 Cnr.;ty 3-ox 
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J 
5 loot 
cement phJV 

l oonulu• pod<od W>th ii'OUt ~''"" >I 
75% bentooite and 25% cef'Nnt 

ynd pack pieced in annulus to ~ight 
)5-fMt ebove IC/Mn 

JMUi to bottom of well screen. iWC<)ximately 
25 feet below wtter level 

NOT TO SCALE 

DESIGN OF F1g. 
GROUND WATER MONITORING WELL A-1 
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... • 1 ~: ::: ~ ~ :_:; ~~ s 3 r-,: · ... ;e ll s ·~-~· i ll ~e driLe::! 

be ste3m cleaned prior to entering the site. 

the bor1ngs will be ~laced in 55-gallon cr~~s, 5·22. ..... ~::, 

left acja::::ent the bor~:::;s 

appropriate disposal is authorized by regulatory persc~ ~-· 

;,2 SA~PLI~G PROCEDCRES 

.3oil s:,;.t=Jling will be t=J·2rformed with a 2-inch I.J. 

C.:d i forn i3 sa'"C'lt=Jler, 

i:tches 

which contains 

long by 2 inches 

four b!:ass 

in J ia~eter. 

sr'p~er will be :lriven to the sar:tpling depth by 

l..;C' [_)C:.J:-'C ha~rT'er approximately 30 inches. The 

blc· ... ·s :bl:::Jw count) required to advance the sai:l.pler o:--.e 

~ill je recorded on the Boring Logs. 

3c.sss -~ _ ::::;es will be extruded from the sa~pler o~~: 

·- ' stand. The contents of one brass tube '• - _._ -

=:-:: --~·:,:-::·.J . .:-::·j i:tto a glass jar, and a headspace Vrga:~i:: \·3;=:-

r-eading will be taken and recc~=e·:: r""'"" 

- ._ .-· . -. -- ' ,......, ....... 
_..., - - -. -" - ·-· ..... Another brass tube will be sealed with 3:~;~--' 

~ -
+- -,' 
.;_ ·-- .... - , ?'.'C 

J.t 4 "C and 

hours of collection. 

and electrical tape. This tube ~~:: 

delivered to the laboratorj' · ... it~.....i_r 

Sanple identification labels, 

lc~book, and chain-of-custody form will be used t:::J trac~ 

c:::Jlle::::tion ~:~::: delivery of sar:tples. 
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_ _..-.._ 

-' . - ~-
.' -~ - - - · _ .-. s e , .:: s ::: : s c. e :: ·, .. ; i. ~ :---t b ~ u s h , 

2. Was~ wi~h Liqu1nox and water; 

3. Rinse . ..,ith deionized . ..,3ter; and 

4. Dry '""i ':.h ;:>aper to·,...els. 

T!--:e 

be cleaned in 

:.1sed 

the 

in the modified California sa~~le~ 

Woodward-Clyde Consultants lab:~a~: 

p r i o r to u s e a t t he s i t e , u s i n g a L i q u i n o x a n d .,,. a ':. e :::- ., . _ 

and a deionized water rinse. Prior to use at the si~e, 

tubes and end caps will be stored in plastic bags. 

A.3 WELL I~STALLATIO~ AND SAMPLING 

~onit~cing wells will be constructed of 2-inch Schedu:e '"! •./' 

flush-jointed, threaded PVC pipe, of which the batt~~ ~:) 

feet will be slotted casing. Fifteen feet of this 40 fee':. 

will be above the ground water surface, and 25 feet ·..,ill. ::e 

bel~-..; -:.~e surface. The actual slot size and type of sa:--.::: 

pac:.:. ·...-ill be selected based on a sieve analysis ::Jf --~.::. 

:-a':.eci:::~l J..r, the formation at the depth where the well·,..·:.~~ 

The casing will be installed inside the holl~w 

filter sand pack will 

to about 5 feet above 

be 

the 

placed ar::H.Jr.d ~~·"" 

screen. 

wi~l be retrieved while the sand pack is being placed ar~-~j 

the screen. The re~aining annular space will be backfillej 

with a 75 pe::-cent cement and 20 percent bentonite -::::-:..:t 
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~ ..... - :::. ..... :::... 
- _. '- - __. - -- -· -

·------·--..~~.-=., 

... ·-· - -

f c l .:_ ·::· w· i n g i n s t a l ~ a t i on , t he 'N e l l s w ; ~ : 2 e ~ e \l e l 0 :9 e C. ·....: -: ~ ~ 

t.he cc;>ntinuation settleable solids 

extracted water 1s less than lO ppm. The bailer used F~ 

sa:71.pling the wells will be cleaned utilizing 

procedure used for the sampling equipment. 

steel bailer will be used to sa:-:1ple the wells, 

decontar:1inated prior to sampling at each well. 

samples collected will be placed 1n appropriate 

obtained from the analytical laboratory, stored 

delivered to the laborate>ry within 24 hours of 

Chain-of-custody procedures will be followed. 

:he 

The 
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2·inch, flush joint, threaded, schedule 40, 
bWlk PVC, to approximately 3-incnts 
bek)w •ound surface 

2·inch, flu5h .)oint, thrNded, schedolt 40, 
slotted PVC, to approximately 16 fMt 
abo~• water :evel 

Proilct 
Project No. 

DOUGLAS AIACAFT CO. 
41863C 

tective C.SJDg 'NJtl'1 lodcng m~c~n,sm 

Christy Box 

J 
5 foot 
ctment plug 

annulus pecked witt. if'OUt mixture -,t 
75% bentooitt and 25% cem.nt 

send pack placed in annulus to he19ht 
)6-fMt .OOve ICINn 

pllli to bottom of well screen, awroximately 
25 fHt below water level 

NOT TO SCALE 

DESIGN OF Fio. 
GROUND WATER MONITORING WELL A-1 
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